Genetics and epigenetics of parathyroid hormone resistance.
End-organ resistance to the actions of parathyroid hormone (PTH) is defined as pseudohypoparathyroidism (PHP). Described originally by Fuller Albright and his colleagues in early 1940s, this rare genetic disease is subclassified into two types according to the nephrogenous response to the administration of biologically active PTH. In type I, the PTH-induced urinary excretion of both phosphate and cyclic AMP (cAMP) is blunted. In type II, only the PTH-induced urinary excretion of phosphate is blunted, while the cAMP response is unimpaired. Different subtypes of PHP type I have been described based on the existence of additional clinical features, such as resistance to other hormones and Albright's hereditary osteodystrophy, and underlying molecular defects. Genetic mutations responsible for the different subtypes of PHP type I involve the GNAS complex locus, an imprinted gene encoding the α-subunit of the stimulatory G protein (Gsα) and several other transcripts that are expressed in a parent-of-origin specific manner. Mutations in Gsα-coding GNAS exons cause PHP-Ia and, in some cases, PHP-Ic, while mutations that disrupt the imprinting of GNAS lead to PHP-Ib. PHP type II is less well characterized with respect to its molecular cause. Recently, however, mutations in PRKAR1A, a regulatory subunit of the cAMP-dependent protein kinase, have been identified in several cases of PTH and other hormone resistance and skeletal dysplasia that are considered to be affected by PHP type II due to unimpaired urinary excretion of cAMP following PTH administration.